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UV –absorption of CTTV-Tetraketone  
 
 CTTV-TK (2.4mg, 0.037mmol) dissolved in 10ml Dichloromethane. 1.0ml was taken and 
diluted to 10ml with dichloromethane to make 3.7x10-5M solution 
 
 
λmax/absorbance molar absorptivity (ε) 
289nm ( 1.4081) 3.81x10−4Μ 
320nm ( 1.1637) 3.15x10−4Μ 
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Scheme S1. Proposed Mechanism of formation of the bis-spirolactone 4 from CTTV 
Tetraketone 3 in basic conditions 
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Scheme S2. Proposed Mechanism of formation of the 2,2',3,3',6,6',7,7'-octamethoxy-10H,10'H-
9,9'-spirobi[anthracene]-10,10'-dione (5) from CTTV Tetraketone 3 in acidic conditions 
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Table S1. Single Crystal Experimental details 
For all structures: triclinic, P¯ 1, Z = 2. Experiments were carried out using a Bruker AXS SMART APEX CCD 
diffractometer. Data collection used ω scans.  
 3·3(CH2Cl2) 4 
Crystal data 
Chemical formula C36H32O12·3(CH2Cl2) C36H32O12 
Mr 911.39 656.62 
Temperature (K) 100 100 
a, b, c (Å) 11.9308 (7), 13.8064 (8), 14.0009 (7) 10.9038 (15), 10.9256 (15), 14.494 (2) 
α, β, γ (°) 114.082 (3), 92.329 (3), 105.980 (3) 106.522 (2), 98.609 (2), 112.249 (2) 
V (Å3) 1993.17 (19) 1466.3 (3) 
F(000) 940 688 
Dx (Mg m-3) 1.519 1.487 
No. of reflections for cell 
measurement 
2777 5210 
θ range (°) for cell 
measurement 
2.2–30.2 2.2–30.5 
µ (mm-1) 0.50 0.11 
Crystal shape Plate Block 
Colour Colourless Colourless 
Crystal size (mm) 0.2 × 0.16 × 0.08 0.39 × 0.38 × 0.32 
Data collection 
Radiation type / source Mo Kα, fine-focus sealed tube Mo Kα, fine-focus sealed tube 
Monochromator Graphite Graphite 
Absorption correction multi-scan (Apex2, Bruker, 2008) multi-scan (Apex2, Bruker, 2008) 
 Tmin, Tmax 0.612, 0.746 0.861, 0.965 
No. of measured, 
independent and observed 
[I > 2σ(I)] reflections 
17017, 7022, 3759   14705, 7157, 4964   
Rint 0.061 0.027 
θ values (°) θmax = 25.0, θmin = 1.6 θmax = 28.3, θmin = 1.5 
Range of h, k, l h = -14→14, k = -16→16, l = -16→16 h = -14→14, k = -14→14, l = -19→19 
Refinement 
R[F2 > 2σ(F2)], wR(F2), S 0.083,  0.244,  1.06 0.043,  0.126,  1.03 
reflections/restraints/param
eters 
7022/0/441 7157/0/441 
∆ρmax, ∆ρmin (e Å-3) 0.33, -0.35 0.45, -0.27 
Computer programs: Apex2 v2008.2-4 (Bruker, 2008), SHELXTL 6.14 (Bruker, 2000-2003), SHELXTL 6.14.
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Table S2. Selected geometric parameters (Å, º) 
3 
C1–O1 1.222 (5) C18–H18C 0.9800 
C1–C30 1.487 (6) C19–O7 1.247 (5) 
C1–C2 1.500 (6) C19–C20 1.467 (6) 
C2–C3 1.385 (6) C20–C21 1.413 (6) 
C2–C7 1.405 (6) C20–C25 1.416 (6) 
C3–C4 1.401 (6) C21–C22 1.363 (6) 
C3–H3 0.9500 C21–H21 0.9500 
C4–O2 1.357 (5) C22–O8 1.364 (5) 
C4–C5 1.380 (6) C22–C23 1.436 (6) 
C5–O3 1.372 (5) C23–C24 1.361 (6) 
C5–C6 1.392 (6) C23–O9 1.378 (5) 
C6–C7 1.389 (6) C24–C25 1.400 (6) 
C6–H6 0.9500 C24–H24 0.9500 
C7–C10 1.528 (6) C25–C28 1.527 (6) 
C8–O2 1.398 (6) C26–O8 1.425 (5) 
C8–H8A 0.9800 C26–H26A 0.9800 
C8–H8B 0.9800 C26–H26B 0.9800 
C8–H8C 0.9800 C26–H26C 0.9800 
C9–O3 1.448 (6) C27–O9 1.430 (5) 
C9–H9A 0.9800 C27–H27A 0.9800 
C9–H9B 0.9800 C27–H27B 0.9800 
C9–H9C 0.9800 C27–H27C 0.9800 
C10–O4 1.196 (5) C28–O10 1.224 (5) 
C10–C11 1.501 (6) C28–C29 1.482 (6) 
C11–C12 1.388 (6) C29–C34 1.379 (6) 
C11–C16 1.390 (5) C29–C30 1.422 (6) 
C12–C13 1.397 (6) C30–C31 1.410 (6) 
C12–H12 0.9500 C31–C32 1.379 (6) 
C13–O5 1.337 (5) C31–H31 0.9500 
C13–C14 1.398 (6) C32–O12 1.356 (5) 
C14–O6 1.375 (5) C32–C33 1.375 (6) 
C14–C15 1.400 (6) C33–O11 1.382 (5) 
C15–C16 1.356 (6) C33–C34 1.405 (6) 
19 
 
C15–H15 0.9500 C34–H34 0.9500 
C16–C19 1.517 (6) C35–O12 1.424 (6) 
C17–O5 1.441 (5) C35–H35A 0.9800 
C17–H17A 0.9800 C35–H35B 0.9800 
C17–H17B 0.9800 C35–H35C 0.9800 
C17–H17C 0.9800 C36–O11 1.434 (6) 
C18–O6 1.450 (6) C36–H36A 0.9800 
C18–H18A 0.9800 C36–H36B 0.9800 
C18–H18B 0.9800 C36–H36C 0.9800 
 
O1–C1–C30 120.1 (4) C21–C20–C19 117.3 (4) 
O1–C1–C2 119.8 (4) C25–C20–C19 123.6 (4) 
C30–C1–C2 119.4 (4) C22–C21–C20 120.5 (4) 
C3–C2–C7 120.1 (4) C22–C21–H21 119.8 
C3–C2–C1 115.9 (4) C20–C21–H21 119.8 
C7–C2–C1 124.0 (4) C21–C22–O8 126.0 (4) 
C2–C3–C4 120.2 (4) C21–C22–C23 120.1 (4) 
C2–C3–H3 119.9 O8–C22–C23 113.9 (4) 
C4–C3–H3 119.9 C24–C23–O9 124.4 (4) 
O2–C4–C5 116.9 (4) C24–C23–C22 119.9 (4) 
O2–C4–C3 123.1 (4) O9–C23–C22 115.7 (4) 
C5–C4–C3 120.0 (4) C23–C24–C25 120.6 (4) 
O3–C5–C4 114.2 (4) C23–C24–H24 119.7 
O3–C5–C6 126.1 (4) C25–C24–H24 119.7 
C4–C5–C6 119.7 (4) C24–C25–C20 120.0 (4) 
C7–C6–C5 121.1 (4) C24–C25–C28 113.9 (3) 
C7–C6–H6 119.4 C20–C25–C28 126.0 (4) 
C5–C6–H6 119.4 O8–C26–H26A 109.5 
C6–C7–C2 118.9 (4) O8–C26–H26B 109.5 
C6–C7–C10 113.0 (4) H26A–C26–H26B 109.5 
C2–C7–C10 128.2 (4) O8–C26–H26C 109.5 
O2–C8–H8A 109.5 H26A–C26–H26C 109.5 
O2–C8–H8B 109.5 H26B–C26–H26C 109.5 
H8A–C8–H8B 109.5 O9–C27–H27A 109.5 
O2–C8–H8C 109.5 O9–C27–H27B 109.5 
H8A–C8–H8C 109.5 H27A–C27–H27B 109.5 
H8B–C8–H8C 109.5 O9–C27–H27C 109.5 
20 
 
O3–C9–H9A 109.5 H27A–C27–H27C 109.5 
O3–C9–H9B 109.5 H27B–C27–H27C 109.5 
H9A–C9–H9B 109.5 O10–C28–C29 120.4 (4) 
O3–C9–H9C 109.5 O10–C28–C25 117.7 (4) 
H9A–C9–H9C 109.5 C29–C28–C25 121.3 (4) 
H9B–C9–H9C 109.5 C34–C29–C30 119.6 (4) 
O4–C10–C11 121.1 (4) C34–C29–C28 116.2 (4) 
O4–C10–C7 120.9 (4) C30–C29–C28 124.0 (4) 
C11–C10–C7 117.7 (3) C31–C30–C29 118.1 (4) 
C12–C11–C16 118.6 (4) C31–C30–C1 115.2 (4) 
C12–C11–C10 115.5 (3) C29–C30–C1 126.6 (4) 
C16–C11–C10 125.9 (4) C32–C31–C30 120.7 (4) 
C11–C12–C13 122.2 (4) C32–C31–H31 119.7 
C11–C12–H12 118.9 C30–C31–H31 119.7 
C13–C12–H12 118.9 O12–C32–C33 116.0 (4) 
O5–C13–C12 125.6 (4) O12–C32–C31 122.7 (4) 
O5–C13–C14 117.3 (4) C33–C32–C31 121.2 (4) 
C12–C13–C14 117.1 (4) C32–C33–O11 117.4 (3) 
O6–C14–C13 114.7 (4) C32–C33–C34 118.7 (4) 
O6–C14–C15 124.3 (4) O11–C33–C34 123.5 (4) 
C13–C14–C15 120.9 (4) C29–C34–C33 121.1 (4) 
C16–C15–C14 120.1 (4) C29–C34–H34 119.4 
C16–C15–H15 119.9 C33–C34–H34 119.4 
C14–C15–H15 119.9 O12–C35–H35A 109.5 
C15–C16–C11 121.0 (4) O12–C35–H35B 109.5 
C15–C16–C19 111.2 (4) H35A–C35–H35B 109.5 
C11–C16–C19 127.6 (4) O12–C35–H35C 109.5 
O5–C17–H17A 109.5 H35A–C35–H35C 109.5 
O5–C17–H17B 109.5 H35B–C35–H35C 109.5 
H17A–C17–H17B 109.5 O11–C36–H36A 109.5 
O5–C17–H17C 109.5 O11–C36–H36B 109.5 
H17A–C17–H17C 109.5 H36A–C36–H36B 109.5 
H17B–C17–H17C 109.5 O11–C36–H36C 109.5 
O6–C18–H18A 109.5 H36A–C36–H36C 109.5 
O6–C18–H18B 109.5 H36B–C36–H36C 109.5 
H18A–C18–H18B 109.5 C4–O2–C8 118.7 (3) 
O6–C18–H18C 109.5 C5–O3–C9 114.7 (4) 
21 
 
H18A–C18–H18C 109.5 C13–O5–C17 118.5 (3) 
H18B–C18–H18C 109.5 C14–O6–C18 117.3 (3) 
O7–C19–C20 119.8 (4) C22–O8–C26 116.0 (3) 
O7–C19–C16 118.1 (4) C23–O9–C27 117.3 (4) 
C20–C19–C16 122.0 (3) C33–O11–C36 115.4 (3) 
C21–C20–C25 118.9 (4) C32–O12–C35 116.9 (3) 
 
O1–C1–C2–C3 -0.8 (6) C21–C22–C23–C24 4.2 (7) 
C30–C1–C2–C3 -170.9 (4) O8–C22–C23–C24 -178.1 (4) 
O1–C1–C2–C7 178.2 (4) C21–C22–C23–O9 -175.4 (4) 
C30–C1–C2–C7 8.1 (6) O8–C22–C23–O9 2.3 (6) 
C7–C2–C3–C4 -0.1 (6) O9–C23–C24–C25 176.4 (4) 
C1–C2–C3–C4 179.0 (4) C22–C23–C24–C25 -3.1 (7) 
C2–C3–C4–O2 176.4 (4) C23–C24–C25–C20 1.0 (7) 
C2–C3–C4–C5 -2.7 (6) C23–C24–C25–C28 177.7 (4) 
O2–C4–C5–O3 2.0 (6) C21–C20–C25–C24 0.1 (6) 
C3–C4–C5–O3 -178.9 (4) C19–C20–C25–C24 -175.5 (4) 
O2–C4–C5–C6 -176.4 (4) C21–C20–C25–C28 -176.1 (4) 
C3–C4–C5–C6 2.7 (6) C19–C20–C25–C28 8.3 (7) 
O3–C5–C6–C7 -178.3 (4) C24–C25–C28–O10 82.1 (5) 
C4–C5–C6–C7 -0.1 (6) C20–C25–C28–O10 -101.5 (5) 
C5–C6–C7–C2 -2.6 (6) C24–C25–C28–C29 -89.1 (5) 
C5–C6–C7–C10 176.0 (4) C20–C25–C28–C29 87.3 (6) 
C3–C2–C7–C6 2.6 (6) O10–C28–C29–C34 -2.6 (6) 
C1–C2–C7–C6 -176.3 (4) C25–C28–C29–C34 168.4 (4) 
C3–C2–C7–C10 -175.7 (4) O10–C28–C29–C30 -178.2 (4) 
C1–C2–C7–C10 5.3 (7) C25–C28–C29–C30 -7.2 (6) 
C6–C7–C10–O4 84.4 (5) C34–C29–C30–C31 -0.9 (6) 
C2–C7–C10–O4 -97.1 (5) C28–C29–C30–C31 174.6 (4) 
C6–C7–C10–C11 -89.2 (5) C34–C29–C30–C1 178.1 (4) 
C2–C7–C10–C11 89.3 (5) C28–C29–C30–C1 -6.5 (7) 
O4–C10–C11–C12 -3.1 (6) O1–C1–C30–C31 -80.2 (5) 
C7–C10–C11–C12 170.4 (4) C2–C1–C30–C31 89.9 (5) 
O4–C10–C11–C16 177.5 (4) O1–C1–C30–C29 100.9 (6) 
C7–C10–C11–C16 -9.0 (6) C2–C1–C30–C29 -89.0 (5) 
C16–C11–C12–C13 0.2 (6) C29–C30–C31–C32 1.2 (6) 
C10–C11–C12–C13 -179.2 (4) C1–C30–C31–C32 -177.9 (4) 
22 
 
C11–C12–C13–O5 179.2 (4) C30–C31–C32–O12 179.0 (4) 
C11–C12–C13–C14 -0.3 (6) C30–C31–C32–C33 3.5 (6) 
O5–C13–C14–O6 -0.6 (6) O12–C32–C33–O11 2.1 (6) 
C12–C13–C14–O6 178.9 (4) C31–C32–C33–O11 177.9 (4) 
O5–C13–C14–C15 -179.7 (4) O12–C32–C33–C34 175.9 (4) 
C12–C13–C14–C15 -0.1 (6) C31–C32–C33–C34 -8.3 (6) 
O6–C14–C15–C16 -178.2 (4) C30–C29–C34–C33 -4.0 (6) 
C13–C14–C15–C16 0.7 (7) C28–C29–C34–C33 -179.9 (4) 
C14–C15–C16–C11 -0.9 (7) C32–C33–C34–C29 8.6 (6) 
C14–C15–C16–C19 -177.3 (4) O11–C33–C34–C29 -177.9 (4) 
C12–C11–C16–C15 0.4 (6) C5–C4–O2–C8 174.6 (4) 
C10–C11–C16–C15 179.8 (4) C3–C4–O2–C8 -4.5 (6) 
C12–C11–C16–C19 176.2 (4) C4–C5–O3–C9 178.0 (4) 
C10–C11–C16–C19 -4.5 (7) C6–C5–O3–C9 -3.8 (6) 
C15–C16–C19–O7 -89.3 (5) C12–C13–O5–C17 2.6 (6) 
C11–C16–C19–O7 94.6 (5) C14–C13–O5–C17 -177.9 (4) 
C15–C16–C19–C20 86.8 (5) C13–C14–O6–C18 -177.0 (4) 
C11–C16–C19–C20 -89.3 (5) C15–C14–O6–C18 2.0 (6) 
O7–C19–C20–C21 6.5 (6) C21–C22–O8–C26 -1.4 (6) 
C16–C19–C20–C21 -169.5 (4) C23–C22–O8–C26 -179.0 (4) 
O7–C19–C20–C25 -177.9 (4) C24–C23–O9–C27 -2.0 (6) 
C16–C19–C20–C25 6.2 (6) C22–C23–O9–C27 177.5 (4) 
C25–C20–C21–C22 1.0 (6) C32–C33–O11–C36 -179.2 (4) 
C19–C20–C21–C22 176.9 (4) C34–C33–O11–C36 7.3 (6) 
C20–C21–C22–O8 179.5 (4) C33–C32–O12–C35 -175.1 (4) 
C20–C21–C22–C23 -3.1 (7) C31–C32–O12–C35 9.2 (6) 
 
4 
C1–O8 1.4752 (19) C19–C24 1.373 (2) 
C1–C19 1.522 (2) C19–C20 1.395 (2) 
C1–C14 1.523 (2) C20–C21 1.389 (2) 
C1–C2 1.526 (2) C20–H20 0.9500 
C2–C7 1.389 (2) C21–O6 1.367 (2) 
C2–C3 1.400 (2) C21–C22 1.421 (2) 
C3–C4 1.385 (2) C22–O7 1.359 (2) 
C3–H3 0.9500 C22–C23 1.388 (2) 
C4–O1 1.361 (2) C23–C24 1.396 (2) 
23 
 
C4–C5 1.412 (2) C23–H23 0.9500 
C5–O2 1.362 (2) C24–C25 1.500 (2) 
C5–C6 1.375 (2) C25–O8 1.405 (2) 
C6–C7 1.409 (2) C25–O12 1.4876 (19) 
C6–H6 0.9500 C25–C26 1.511 (2) 
C7–C8 1.474 (2) C26–C31 1.375 (2) 
C8–O3 1.228 (2) C26–C27 1.393 (2) 
C8–C9 1.480 (2) C27–C28 1.386 (2) 
C9–C14 1.386 (2) C27–H27 0.9500 
C9–C10 1.407 (2) C28–O9 1.357 (2) 
C10–C11 1.370 (2) C28–C29 1.423 (2) 
C10–H10 0.9500 C29–O10 1.355 (2) 
C11–O4 1.3707 (19) C29–C30 1.380 (2) 
C11–C12 1.414 (2) C30–C31 1.394 (2) 
C12–O5 1.3578 (19) C30–H30 0.9500 
C12–C13 1.389 (2) C31–C32 1.460 (2) 
C13–C14 1.398 (2) C32–O11 1.203 (2) 
C13–H13 0.9500 C32–O12 1.374 (2) 
C15–O1 1.424 (2) C33–O6 1.425 (2) 
C15–H15A 0.9800 C33–H33A 0.9800 
C15–H15B 0.9800 C33–H33B 0.9800 
C15–H15C 0.9800 C33–H33C 0.9800 
C16–O2 1.426 (2) C34–O7 1.433 (2) 
C16–H16A 0.9800 C34–H34A 0.9800 
C16–H16B 0.9800 C34–H34B 0.9800 
C16–H16C 0.9800 C34–H34C 0.9800 
C17–O4 1.427 (2) C35–O9 1.426 (2) 
C17–H17A 0.9800 C35–H35A 0.9800 
C17–H17B 0.9800 C35–H35B 0.9800 
C17–H17C 0.9800 C35–H35C 0.9800 
C18–O5 1.429 (2) C36–O10 1.421 (2) 
C18–H18A 0.9800 C36–H36A 0.9800 
C18–H18B 0.9800 C36–H36B 0.9800 
C18–H18C 0.9800 C36–H36C 0.9800 
 
O8–C1–C19 101.93 (12) C19–C20–H20 121.0 
O8–C1–C14 109.27 (12) O6–C21–C20 124.36 (15) 
24 
 
C19–C1–C14 109.61 (13) O6–C21–C22 114.57 (15) 
O8–C1–C2 111.22 (13) C20–C21–C22 121.04 (15) 
C19–C1–C2 111.03 (13) O7–C22–C23 124.80 (15) 
C14–C1–C2 113.18 (14) O7–C22–C21 114.99 (15) 
C7–C2–C3 118.92 (15) C23–C22–C21 120.15 (15) 
C7–C2–C1 121.25 (15) C22–C23–C24 117.56 (15) 
C3–C2–C1 119.56 (14) C22–C23–H23 121.2 
C4–C3–C2 120.51 (15) C24–C23–H23 121.2 
C4–C3–H3 119.7 C19–C24–C23 122.57 (15) 
C2–C3–H3 119.7 C19–C24–C25 109.04 (14) 
O1–C4–C3 124.86 (15) C23–C24–C25 128.38 (15) 
O1–C4–C5 114.78 (14) O8–C25–O12 108.97 (12) 
C3–C4–C5 120.30 (15) O8–C25–C24 105.16 (13) 
O2–C5–C6 125.51 (15) O12–C25–C24 108.29 (13) 
O2–C5–C4 115.17 (14) O8–C25–C26 115.02 (14) 
C6–C5–C4 119.32 (15) O12–C25–C26 102.03 (13) 
C5–C6–C7 120.18 (15) C24–C25–C26 117.06 (14) 
C5–C6–H6 119.9 C31–C26–C27 120.20 (16) 
C7–C6–H6 119.9 C31–C26–C25 109.30 (15) 
C2–C7–C6 120.65 (15) C27–C26–C25 130.24 (15) 
C2–C7–C8 121.89 (15) C28–C27–C26 118.10 (16) 
C6–C7–C8 117.42 (15) C28–C27–H27 120.9 
O3–C8–C7 121.53 (15) C26–C27–H27 120.9 
O3–C8–C9 121.51 (16) O9–C28–C27 125.07 (16) 
C7–C8–C9 116.95 (14) O9–C28–C29 113.89 (15) 
C14–C9–C10 120.40 (15) C27–C28–C29 121.02 (16) 
C14–C9–C8 122.27 (15) O10–C29–C30 125.13 (16) 
C10–C9–C8 117.32 (15) O10–C29–C28 114.66 (15) 
C11–C10–C9 120.85 (16) C30–C29–C28 120.20 (16) 
C11–C10–H10 119.6 C29–C30–C31 117.36 (15) 
C9–C10–H10 119.6 C29–C30–H30 121.3 
C10–C11–O4 124.98 (15) C31–C30–H30 121.3 
C10–C11–C12 119.20 (15) C26–C31–C30 122.89 (16) 
O4–C11–C12 115.81 (14) C26–C31–C32 109.06 (15) 
O5–C12–C13 125.09 (15) C30–C31–C32 128.05 (16) 
O5–C12–C11 115.20 (14) O11–C32–O12 121.74 (16) 
C13–C12–C11 119.71 (15) O11–C32–C31 130.45 (16) 
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C12–C13–C14 121.04 (15) O12–C32–C31 107.80 (14) 
C12–C13–H13 119.5 O6–C33–H33A 109.5 
C14–C13–H13 119.5 O6–C33–H33B 109.5 
C9–C14–C13 118.80 (15) H33A–C33–H33B 109.5 
C9–C14–C1 121.20 (14) O6–C33–H33C 109.5 
C13–C14–C1 119.66 (14) H33A–C33–H33C 109.5 
O1–C15–H15A 109.5 H33B–C33–H33C 109.5 
O1–C15–H15B 109.5 O7–C34–H34A 109.5 
H15A–C15–H15B 109.5 O7–C34–H34B 109.5 
O1–C15–H15C 109.5 H34A–C34–H34B 109.5 
H15A–C15–H15C 109.5 O7–C34–H34C 109.5 
H15B–C15–H15C 109.5 H34A–C34–H34C 109.5 
O2–C16–H16A 109.5 H34B–C34–H34C 109.5 
O2–C16–H16B 109.5 O9–C35–H35A 109.5 
H16A–C16–H16B 109.5 O9–C35–H35B 109.5 
O2–C16–H16C 109.5 H35A–C35–H35B 109.5 
H16A–C16–H16C 109.5 O9–C35–H35C 109.5 
H16B–C16–H16C 109.5 H35A–C35–H35C 109.5 
O4–C17–H17A 109.5 H35B–C35–H35C 109.5 
O4–C17–H17B 109.5 O10–C36–H36A 109.5 
H17A–C17–H17B 109.5 O10–C36–H36B 109.5 
O4–C17–H17C 109.5 H36A–C36–H36B 109.5 
H17A–C17–H17C 109.5 O10–C36–H36C 109.5 
H17B–C17–H17C 109.5 H36A–C36–H36C 109.5 
O5–C18–H18A 109.5 H36B–C36–H36C 109.5 
O5–C18–H18B 109.5 C4–O1–C15 117.40 (13) 
H18A–C18–H18B 109.5 C5–O2–C16 116.87 (13) 
O5–C18–H18C 109.5 C11–O4–C17 115.36 (13) 
H18A–C18–H18C 109.5 C12–O5–C18 116.36 (13) 
H18B–C18–H18C 109.5 C21–O6–C33 116.52 (14) 
C24–C19–C20 120.59 (15) C22–O7–C34 116.43 (13) 
C24–C19–C1 110.17 (14) C25–O8–C1 112.09 (12) 
C20–C19–C1 129.20 (15) C28–O9–C35 116.50 (14) 
C21–C20–C19 118.06 (15) C29–O10–C36 116.50 (14) 
C21–C20–H20 121.0 C32–O12–C25 111.06 (12) 
 
O8–C1–C2–C7 -144.20 (15) C21–C22–C23–C24 1.4 (2) 
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C19–C1–C2–C7 103.04 (17) C20–C19–C24–C23 -0.4 (2) 
C14–C1–C2–C7 -20.7 (2) C1–C19–C24–C23 177.51 (15) 
O8–C1–C2–C3 41.9 (2) C20–C19–C24–C25 178.54 (14) 
C19–C1–C2–C3 -70.87 (19) C1–C19–C24–C25 -3.56 (18) 
C14–C1–C2–C3 165.36 (14) C22–C23–C24–C19 -1.2 (2) 
C7–C2–C3–C4 -1.5 (2) C22–C23–C24–C25 -179.87 (15) 
C1–C2–C3–C4 172.51 (15) C19–C24–C25–O8 10.27 (17) 
C2–C3–C4–O1 -178.92 (15) C23–C24–C25–O8 -170.89 (15) 
C2–C3–C4–C5 -1.7 (2) C19–C24–C25–O12 -106.11 (15) 
O1–C4–C5–O2 1.0 (2) C23–C24–C25–O12 72.7 (2) 
C3–C4–C5–O2 -176.50 (15) C19–C24–C25–C26 139.35 (15) 
O1–C4–C5–C6 -179.10 (15) C23–C24–C25–C26 -41.8 (2) 
C3–C4–C5–C6 3.4 (2) O8–C25–C26–C31 -126.51 (15) 
O2–C5–C6–C7 178.02 (15) O12–C25–C26–C31 -8.72 (17) 
C4–C5–C6–C7 -1.9 (2) C24–C25–C26–C31 109.26 (16) 
C3–C2–C7–C6 3.1 (2) O8–C25–C26–C27 59.4 (2) 
C1–C2–C7–C6 -170.86 (15) O12–C25–C26–C27 177.23 (17) 
C3–C2–C7–C8 -174.49 (15) C24–C25–C26–C27 -64.8 (2) 
C1–C2–C7–C8 11.6 (2) C31–C26–C27–C28 -1.2 (2) 
C5–C6–C7–C2 -1.4 (2) C25–C26–C27–C28 172.34 (17) 
C5–C6–C7–C8 176.30 (16) C26–C27–C28–O9 178.50 (16) 
C2–C7–C8–O3 179.10 (17) C26–C27–C28–C29 -2.9 (3) 
C6–C7–C8–O3 1.4 (3) O9–C28–C29–O10 3.5 (2) 
C2–C7–C8–C9 0.8 (2) C27–C28–C29–O10 -175.23 (16) 
C6–C7–C8–C9 -176.86 (15) O9–C28–C29–C30 -175.76 (15) 
O3–C8–C9–C14 179.27 (17) C27–C28–C29–C30 5.5 (3) 
C7–C8–C9–C14 -2.4 (2) O10–C29–C30–C31 177.01 (16) 
O3–C8–C9–C10 -2.3 (3) C28–C29–C30–C31 -3.8 (3) 
C7–C8–C9–C10 175.97 (15) C27–C26–C31–C30 2.8 (3) 
C14–C9–C10–C11 -0.3 (2) C25–C26–C31–C30 -171.93 (16) 
C8–C9–C10–C11 -178.76 (15) C27–C26–C31–C32 -177.33 (15) 
C9–C10–C11–O4 -178.78 (15) C25–C26–C31–C32 7.92 (19) 
C9–C10–C11–C12 0.7 (2) C29–C30–C31–C26 -0.3 (3) 
C10–C11–C12–O5 179.45 (15) C29–C30–C31–C32 179.92 (16) 
O4–C11–C12–O5 -1.1 (2) C26–C31–C32–O11 175.35 (18) 
C10–C11–C12–C13 -0.7 (2) C30–C31–C32–O11 -4.8 (3) 
O4–C11–C12–C13 178.76 (14) C26–C31–C32–O12 -3.67 (19) 
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O5–C12–C13–C14 -179.72 (15) C30–C31–C32–O12 176.17 (16) 
C11–C12–C13–C14 0.5 (2) C3–C4–O1–C15 -0.2 (2) 
C10–C9–C14–C13 0.1 (2) C5–C4–O1–C15 -177.54 (14) 
C8–C9–C14–C13 178.41 (15) C6–C5–O2–C16 -0.9 (2) 
C10–C9–C14–C1 173.28 (15) C4–C5–O2–C16 178.96 (15) 
C8–C9–C14–C1 -8.4 (2) C10–C11–O4–C17 -3.3 (2) 
C12–C13–C14–C9 -0.1 (2) C12–C11–O4–C17 177.28 (14) 
C12–C13–C14–C1 -173.47 (15) C13–C12–O5–C18 0.6 (2) 
O8–C1–C14–C9 143.63 (15) C11–C12–O5–C18 -179.63 (14) 
C19–C1–C14–C9 -105.45 (17) C20–C21–O6–C33 -12.8 (2) 
C2–C1–C14–C9 19.1 (2) C22–C21–O6–C33 165.53 (14) 
O8–C1–C14–C13 -43.21 (19) C23–C22–O7–C34 -3.5 (2) 
C19–C1–C14–C13 67.71 (18) C21–C22–O7–C34 179.40 (14) 
C2–C1–C14–C13 -167.75 (14) O12–C25–O8–C1 102.57 (14) 
O8–C1–C19–C24 -4.15 (16) C24–C25–O8–C1 -13.34 (16) 
C14–C1–C19–C24 -119.84 (15) C26–C25–O8–C1 -143.63 (14) 
C2–C1–C19–C24 114.38 (15) C19–C1–O8–C25 11.06 (16) 
O8–C1–C19–C20 173.51 (15) C14–C1–O8–C25 126.99 (14) 
C14–C1–C19–C20 57.8 (2) C2–C1–O8–C25 -107.33 (15) 
C2–C1–C19–C20 -68.0 (2) C27–C28–O9–C35 -13.0 (3) 
C24–C19–C20–C21 1.6 (2) C29–C28–O9–C35 168.28 (16) 
C1–C19–C20–C21 -175.83 (15) C30–C29–O10–C36 -5.1 (2) 
C19–C20–C21–O6 176.85 (14) C28–C29–O10–C36 175.69 (15) 
C19–C20–C21–C22 -1.3 (2) O11–C32–O12–C25 178.68 (16) 
O6–C21–C22–O7 -1.3 (2) C31–C32–O12–C25 -2.19 (18) 
C20–C21–C22–O7 177.04 (14) O8–C25–O12–C32 128.56 (14) 
O6–C21–C22–C23 -178.56 (14) C24–C25–O12–C32 -117.56 (14) 
C20–C21–C22–C23 -0.2 (2) C26–C25–O12–C32 6.52 (17) 
O7–C22–C23–C24 -175.53 (15)   
 
